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[Title of the Invention] Carbon black pigment and ink 
[Abstract] 

[Problems] To provide ink realizing stable recording of 
images having superior waterproofness and resistance against 
light and also having a sufficiently high density* 

[Means for Solving the Problems] A carbon black pigment 
formed of carbon black particles having fullerene bound to a 
surface thereof is used for ink f and such a carbon black 
pigment is dispersed in an aqueous medium. 

[Claims] 

[Claim 1] A carbon black pigment formed of carbon black 
particles having fullerene bound to a surface thereof, 

[Claim 2] Ink formed of a carbon black pigment dispersed in 
an aqueous medium, the pigment being formed of carbon black 
particles having fullerene bound to a surface thereof. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] .The present invention relates to a 
carbon black pigment using carbon black and ink formed of a 
carbon black pigment dispersed in an aqueous medium. 
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Specifically, the present invention relates to ink having an 
improved dispersiblility of carbon black pigment in an 
aqueous medium so as to be preferably usable for an ink 
recording apparatus such as, for example, an ink Jet printer. 

[0002] 

[Prior Art] Conventionally, due to its ease of handling, 
safety and the like, aqueous ink is widely used for ink 
recording apparatuses such as, for example, an ink Jet 
printer, in addition to oil-based ink. 

[0003] As such aqueous ink, ink formed of a water-soluble 
dye dissolved in an aqueous medium is generally used. 

[0004] Such ink formed of a water-soluble dye dissolved in 
an aqueous medium has, for example, the following problems. 
When such ink is used to form an image on a recording medium 
such as plain paper or the like, the obtained image does not 
have a sufficiently high density. The obtained image also 
has a poor waterproofness and resistance against light, and 
thus the ink flows and bleeds when contacted with water, and 
the color of the image changes when the image is exposed to 
sunlight . 

[0005] Recently, therefore, studies have been performed to 
use a carbon black pigment or the like having a superior 
waterproofness and resistance against light as compared with 
a dye, and to use ink formed of such a pigment dispersed in 
an aqueous medium. 

[0006] However, this has the following problems. A carbon 
black pigment has a poor stability when dispersed in an 
aqueous medium, resulting in the carbon black pigment 
coagulating in the ink* When such ink is used in an ink 
recording apparatus such as, for example, an ink Jet printer, 
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nozzles and liquid paths In the Ink recording apparatus 
becomes clogged with coagulated carbon black pigment, which 
prevents a stable recording operation. 

[0007] 

[Problems to be Solved by the Invention] The present 
invention has an objective of solving the above -described 
various problems of ink to be used in an ink recording 
apparatus such as, for example, an ink jet printer, 

[0008] In other words, the present invention has an 
objective of allowing an image having a sufficiently high 
density and also having a superior waterproofness and 
resistance against light to be formed stably. Such an image 
is realized by an ink, which solves the problems of the ink 
formed of a water-soluble dye dissolved in ah aqueous medium 
that an image having a sufficiently high density is not 
obtained, and the obtained image has a poor waterproofness 
and resistance against light so that ink flows and bleeds 
when contacted with water and the color of the image changes 
when the image is exposed to sunlight, and also solves the 
problems of the ink formed of a conventional carbon black 
pigment dispersed in an aqueous medium that the carbon black 
pigment coagulates in the ink and clogs the liquid paths and 
nozzles of an ink recording apparatus in which the ink is 
used, such as an ink jet printer or the like. 

[0009] 

[Means for Solving the Problems] In order to solve the 
above -described problems, a carbon black pigment formed of 
carbon black particles having fullerene bound to a surface 
thereof has been developed to achieve the present invention. 

[0010] Ink according to the present invention has a carbon 
black pigment, formed of carbon black particles having 
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fullerene bound to a surface thereof as mentioned above, 
dispersed in an aqueous medium. 

[OOll] As fullerene to be bound to the surface of the carbon 
black particles, Cao, C 70 and other known types of fullerene 
are usable, 

[0012] When the carbon black pigment formed of carbon black 
particles having fullerene bound to a surface thereof as 
mentioned above is dispersed in an aqueous medium, the 
steric repulsion effect of fullerene bound to the surface of 
the carbon black particles suppresses the carbon black 
pigment particles from coagulating and also reduces the 
friction between the carbon black pigment particles. As a 
result, the carbon black pigment is stably dispersed in the 
aqueous medium. 

[0013] When the ink having the above-mentioned carbon black 
pigment dispersed in an aqueous medium is used to form an 
image by an ink recording apparatus such as, for example, an 
ink jet printer, the liquid paths and nozzles of the ink 
recording apparatus are prevented from being clogged with 
coagulated carbon black pigment. Thus, a stable image 
formation operation can be performed. 

[0014] Since the ink according to the present invention is 
formed of a carbon black pigment dispersed in an aqueous 
medium as described above, the obtained image has a 
sufficiently higher density and a superior waterproofness 
and resistance against light, as compared with the ink 
formed of a water-soluble dye dissolved in an aqueous medium, 

[0015] 

[Examples] Hereinafter, a carbon black pigment and ink using 
the carbon black pigment in examples of the present 
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invention will be specifically described. Comparative 
examples will be used to clearly explain that ink using a 
carbon black pigment in the examples of the present 
invention (1) provides an image having a sufficiently higher 
density and a superior waterproofness and resistance against 
light, as compared with the ink formed of a water- soluble 
dye dissolved in an aqueous medium, and (ii) prevents the 
carbon black pigment from coagulating, unlike the ink using 
the conventional carbon black pigment, and suppresses liquid 
paths and nozzles of an ink recording apparatus such as, for 
example, an ink jet printer in which the ink is used. 

[0016] (Examples la through lg) In each of these examples, a 
carbon black pigment was produced in the following manner. 
The commercially available carbon black particle material 
shown in Table 1 was used. 200 mg of the carbon black 
particle material shown in Table 1, 50 mg of fullerene C 6 o, 
20 mole equivalents of reaction reagent KCN, and a stainless 
steel ball for stirring were placed in a stainless steel 
capsule container. The air in the capsule container was 
replaced with nitrogen gas, and then the contents of the 
capsule container were treated by a vibrating mill for 30 
minutes. As a result, fullerene C 60 was bound to a surface 
of the carbon black particles. 
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[0017] 
[Table 1] 
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[0018] Then, the above-mentioned carbon black pigment having 
fullerene C 6 o bound to the surface of the carbon black 
particles was separated- It was confirmed by mass 
spectrometry that fullerene C 60 was bound to the surface of 
the carbon black particles* 

[0019] (Example lh) In this example, a carbon black pigment 
was obtained in the same manner as Example la using the 
carbon black particle material used in Example la (REGAL 
250R produced by Cabot Corporation) was used, except that as 
the reaction reagent for reacting the carbon black particle 
material with fullerene C*o# KBr was used instead of KCN, 

[0020] (Examples 2a through 2o) In these examples, the 
carbon black pigments obtained in Examples la, lb and le 
were respectively used as shown in Table 2. 
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[0021] 
[Table 2] 





2a 


2b 


2c 











[0022] In each of these examples, S parts by weight of the 
respective carbon black pigment mentioned above, 5 parts by- 
weight of a water-soluble acrylic resin, 19 parts by weight 
of glycerin, 70 parts by weight of distilled water, and 1 
part by weight of triethanolamine were mixed, so as to 
obtain ink. 

[0023] (Comparative example 1) In this comparative example, 
commercially available ink using a black dye (MJIC4 produced 
by Seiko Epson Corporation) was used. 

[0024] Images were formed on plain paper by a commercially 
available ink jet printer (MJ-510C produced by Seiko Epson 
Corporation) using ink obtained in Examples 2a through 2c 
and the ink of Comparative example 1. The ejection 
stability of the ink, and the density, waterproofness and 
resistance against light of the obtained images were 
evaluated. 

[0025] In terms of the ejection stability, the ink of each 
of Examples 2a through 2o provided, even after being left 
for 6 month at room temperature, the same level of 
performance as in the initial state, like the ink of 
Comparative example 1. The liquid paths and nozzles of the 
ink recording apparatus were not clogged. 
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[0026] The density of the obtained images was measured by an 
image densitometer (Sakura Densitometer produced by Konica 
Corporation). The images formed by the ink of Examples 2a 
through 2c had a density of 1.4 or more, whereas the images 
formed using the ink of Comparative example 1 had a density 
of about 1.2. The ink of Examples 2a through 2c provided 
images having a higher density. 

[0027] For evaluating the waterproofness of the images 
formed using the above types of ink, bleeding caused by 
water was oheaked. The images formed using the ink of 
Examples 2a through 2c exhibited significantly less bleeding 
by water than the images formed using the ink of Comparative 
example 1. 

[0028] The resistance against light of the Images was 
evaluated as follows. The images formed with each type of 
ink were Irradiated with light corresponding to 3 -month 
irradiation of sunlight using a light resistance tester 
(SUNTESTER/XF180 produced by Shimadzu Corporation). The 
values of L*. a* and b* in the L*. a* and b* display system 
of the images, before and after the irradiation, were 
measured by a spectrometer (CM-3700d produced by Minolta Co., 
Ltd.). Based on the following expression, Ae was obtained. 

[0029] 

[Expression 1] 

AE = [(L*2 - L*l) 2 + (a*2 - a*l) 2 + (b*2 - b*l) 3 ] 1 ' 2 

[0030] In the above expression, L*l, a*l, and b*l are the 
values before the irradiation, and L*2, a*2, and b*2 are 
values after the irradiation. 

[0031] Regarding the images formed using the ink of Examples 
2a through 2c, AE < 5, which indicates that the fading 
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degree is low. Regarding the images formed using the ink of 
Comparative example l f Ae & 5, which indicates that the 
fading degree is higher than that of the images formed using 
the ink of Examples 2a through 2c. The images formed using 
the ink of Examples 2a through 2c had a superior resistance 
against light to the images formed using the ink of 
Comparative example 1. 

[0032] (Comparative examples 2 through 5) In these examples, 
ink was produced in the same manner as in Examples 2a 
through 2c , Except that fullerene C 6 o was not bound to the 
commercially available carbon black particle materials shown 
in Table 3. 



[0033] 
[Table 3] 
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[003 4] The dispersion stability of the carbon black pigments 
in the ink of Examples 2a through 2c and Comparative 
examples 2 through 5 was examined. 



[0035] In the ink of Examples 2a through 2c , the carbon 
black particle materials did not coagulate even after being 
left for 6 months or longer. In the ink of each of 
Comparative examples 2 and 3, the carbon black pigment was 
coagulated and precipitated within 2 minutes after being 
dispersed in the ink. In the ink of each of Comparative 
examples 3 and 4, a part of the carbon black pigment in the 
ink coagulated and rose to the surface, and the carbon black 
pigment was coagulated and precipitated within 2 minutes* 
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[0036] As is clear from the results, the ink of Examples 2a 
through 2c, using the carbon black pigments formed of carbon 
black particles having fullerene C 6 o bound to a surface 
thereof, exhibited a significantly improved dispersion 
stability in the ink, as compared with the ink of 
Comparative examples 2 through 5 using the carbon black 
pigments with no fullerene. The ink of Examples 2a through 
2c , even after being left for a long time, did not clog the 
liquid paths or nozzles of the ink jet printer, and thus 
stable ink Jet recording was realized. 

[0037] 

[Effect of the Invention] As described above in detail, ink 
according to the present invention uses a carbon black 
pigment formed of carbon black particles having fullerene 
bound to a surface thereof. The ink has such a carbon black 
pigment, formed of carbon black particles having fullerene 
bound to a surface thereof, dispersed in an aqueous medium. 
Therefore, the steric repulsion effect of fullerene bound to 
the surface of the carbon black particles suppresses the 
carbon black pigment from coagulating and also reduces the 
friction between the carbon black pigment. As a result, the 
carbon black pigment is stably dispersed in the aqueous 
medium. 

10038] In consequence, when the ink of the present invention 
is used in an ink reoording apparatus such as, for example, 
an ink jet printer, to form an image, the liquid paths and 
nozzles are prevented from being clogged with the carbon 
black pigment. Thus, stable image formation is realized. 

[0039] The ink according to the present invention is formed 
of a carbon black pigment dispersed in an aqueous medium as 
described above. Such ink provides images having a 
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sufficiently high density and also having a superior 

waterproof ness and resistance against light, as compared 

with the ink formed of a water-soluble dye dissolved in an 
aqueous medium. 
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